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UNITED STATES ENVIRONMENTAL PROTECTIONAGENCY

REGION10
{% % 1200 Sixth Avenue

& Seatile, WA 98101
SEP 2 8 1999
Reply To
Attn Of: OAQ-107

Mr. Tom Chapple

Alaska Department of Environmental Conservation
410 Willoughby Avenue, Suite 105

Juneau, Alaska 99801-1795

‘Re: EPA Review of Cominco Alaska Proposed PSD Permit

Dear Mr. Chapple:

I am sending you this letter as a followup to Chuck
Findley's recent discussion with Michelle Brown regarding EPA‘s
concerns with ADEC’s proposed prevention of significant
deterioration (PSD) Permit Number 9932-AC005 for the Cominco
Alaska, Inc. (Cominco) Red Dog Mine facility. As promised,
enclosed is the EPA staff review of ADEC’s Technical Analysis
Report.

Based on the conversation between Ms. Brown and Mr. Findley,
I understand that ADEC will not start the 5-day consistency
review process.on the Cominco PSD permit until after, at the
earliest, EPA has the opportunity to discuss the enclosed report
with ADEC. Again, EPA urges ADEC to delay issuance of the PSD
permit to Cominco until the permit complies with the Clean Air
Act and is consistent with the issues raised in this staff review
report and in EPA’s prior communications with ADEC.

Dou'g Hardesty, of my staff, will call you on Wednesday to
arrange a discussion of the issues raised in the enclosed review.

If you have any questions, please feel free to contact Doug at
(206) 553-6641.

Sincerely,

QV\ Anita FrankeX, Director
Office of Air Quality

CC: J. Stone, ADEC

Enclosure
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Review of Technical Analysis Report and PSD Permit
for the Production Rate increase at
Cominco Alaska, Incorporated’s - Red Dog Mine

Region 10 of the Environmental Protection Agency has reviewed the final technical
analysis report (TAR) for the draft air quality control construction permit (No. 9932-AAC005) to
allow the implementation of the Production Rate Increase project at Cominco Alaska, Inc.’s, lead
and zinc mine. The Region asserts that the Alaska Department of Environmental Conservation
(ADEC) analysis of the project was inadequate in four main areas resulting in erroneous findings.

(1) The permit does not require installation and operation of the best available control
technology for oxides of nitrogen on the 5 MW Wartsila engines (MG-5 and MG-17)
used by the facility to produce electricity.

(2) Permit modifications to the NOx emission for units MG-1, MG-3 and MG-4 result in
potential emission increases from each of the units without requiring BACT.

(3) Due to modeling analysis deficiencies, the ambient impact assessment indicates that
the PM-10 increment (particulate matter with a mean acrodynamic diameter less than 10
microns) may be violated on the existing haul road; and

(4) The permit fails to adequately address other ambient air concerns including
establishing a lawful and clear boundary delineating ambient air.

The Region concludes that the PSD permit should not be issued until the project meets the
requirements of the Clean Air Act and addresses the concemns listed below.

Best Available Control Technology

Alaska regulations in 18AAC 50.310 (d) requires “a demonstration that the proposed
limitation represents the best available control technology for each air contaminant arrd for each
- new or modified source.” Therefore, the Best Available Control Technology (BACT) is required
to be installed on each modification which undergoes a significant net emission increase.

BACT is conducted on a case-by-case basis using the top-down approach by ranking all
control technologies in descending order of control effectiveness, then eliminating the technically
infeasible options. After identifying and listing the available control options, the next step is to
determine the energy, environmental and economic impacts of each option. The EPA has
concerns primarily with the BACT analysis for the Wartsila engines.
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Top-down Analysis

The ADEC did a commendable analysis in determining that selective catalytic reduction

(SCR) for the internal combustion Wartsila units is technologically feasible and available. The
ADEC states that a carefully designed SCR system can achieve NOx reduction efficiencies as
high as 90% with an ammonia slip vendor guarantee of no greater than 10 parts per million
(ppm). Region 10 has additional data which support these findings. For example, Wartsila has

supplied the EPA with a list of 33 facilities which have installed SCR on more than 50 of their
 engines worldwide totaling approximately 470 MW of power generation. Installations include
numerous facilities in cold climates such as Sweden and Norway as well as remote locations.
Domestic installations of SCR on diesel-fired engines include Kauai Electric, Yale University
* and the Philadelphia Water Department. Conversations with catalyst vendors indicate that this
technology has been available since the early 1990's. The DEC also indicated on page 34 of the
TAR that no clear evidence has been found.that the technology would be problematic in Alaska.

Furthermore, according to EPA’s Alternative Control Techniques (ACT) document (EPA-453/R-
93-032) for control of “NO, Emissions from Stationary Reciprocating Internal Combustion
Engines,” July 1993, several more such installations exist:

“One base-metal catalyst vendor's diesel-fired SCR experience is preseated in Table 5-11 and
shows six U.S. installations with a total nine engines....The available data show diesel-fired SCR applications using
dmaammemhm&mﬂNGWMMsuﬁmwNOJumamm&mmm@woﬂm+mmmnvmhmmmmhﬂmkmmnﬁ
5 0 30 ppmv. These installations include both constant- and variable-load applications.” (Attached)

EPA agrees with ADEC’s analysis that SCR is technically feasible at Cominco.
Environmental Impacts

Cominco maintained that the storage, use and emission of ammonia would result in
unsafe conditions for the workers and adversely impact the environment. ADEC refuted these
arguments. ADEC found no basis that ammonia emissions would affect the health-based
standards or vegetative impacts. In addition, the accidental release and use of ammonia in
catalytic control posed a small risk to workers and visitors. ADEC concluded that they believe
ammonia use is safe and routine with proper controls, as demonstrated by an excellent safety
record on similar units and turbines. Furthermore, ADEC concluded that NOx emissions
reductions resulting from operation of the selective catalytic reduction system would improve
workplace conditions. Based on the research of information conducted by ADEC, the state
could not find any probable adverse environmental impacts at the Red Dog mine using an
-ammonia-based or urea-based catalytic control.

Enérgy Impacts

. Cominco raised the issue that installation of SCR on MG-5 would result in having to
remove a heat recovery unit from the stack and install either heat recovery on an existing unit

2
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which does not currently have such a device or an entirely separate stand alone boiler for heat
generation. These energy concerns were included by ADEC in calculating the cost effectiveness

for SCR by accounting for the additional costs of removing the heat recovery from MG-5 and
installing it elsewhere.

Economic Impacts .
Cost-effectiveness is one of the economic impact analyses which may be considered
when determining if a technology represents BACT for a specific application. However, a poor
cost effectiveness in and of itself should not be construed as a measure of adverse economic
impacts. Cost-effectiveness is generally described as dollars per ton of pollutants reduced.
Average cost-effectiveness is determined by calculating the total annualized costs of control
divided by annual emission reductions (the difference between the baseline emission rate and the
controlled emission rate). To that end, the Region contends that an accurate cost-effectiveness
for the SCR option is well within the range of reasonable costs for controlling NOx from the
Wartsila engines. Early in the process, the Region informed ADEC that a reasonable cost-
effectiveness of controlling NOx emissions from similar sources would be no greater than
$10,000 per ton of NOx removed. The capital cost to install SCR on MG-5 and MG-17 was
estimated to be $3.6 and $2.9 million, respectively with an annual operating cost of $760,000 and
$635,000, respectively. The above noted costs result in a cost effectiveness of approximately
$2,360 per ton of NOx removed for MG-5 and $2,100 for MG-17. Although the Region has
reason to believe that those cost estimates are higher than would be expected, this analysis will
rely on those estimates.

The reasoning behind the higher costs for MG-5 included costs associated with heat
recovery. On page B.30 of the New Source Review Workshop Manual, the guidance states that
only direct energy costs associated with the use of the control device (to run the device) should
be considered in the analysis. Heat recovery modifications would be an indirect cost and should
not have been considered in the cost effectiveness calculation for MG-5. Regardless of the heat
recovery costs, the cost-effectiveness is well within the range that the EPA considers reasonable
and nothing in the TAR demonstrates to EPA that the cost-effectiveness is unreasonable.

Cost-effectiveness was not calculated in previous BACT determinations in which SCR
was required on engines under the top-down BACT analysis because the companies did not argue
that the technology should be rejected due to economic considerations. Once a control
technology has been determined to be BACT on a particular type of source, i.e. an internal
combustion engine, generally, that control technology should be considered economically
feasible. Here, Cominco has not adequately demonstrated any site-specific factors to support
their claim that the installation of this control technology is economically infeasible at the Red
Dog Mine. Therefore, elimination of SCR as BACT based on cost-effectiveness grounds is not
supported by the record and is clearly erroneous.

Furthermore, in order to justify economic infeasibility, the Region believes that the
3
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economic impact analysis conducted in the draft permit should have gone beyond a review of
cost effectiveness to include an analysis of whether requiring Cominco to install and operate the

more effective control strategies would have any adverse economic impacts upon Cominco
specifically.

The cost effectiveness analysis in the Altemative Control Techniques documept (EPA-
453/R-93-032) is similar to the one performed by ADEC, finding a cost effectiveness of
installing SCR resulting in a 90% NOx reduction on a 5-MW diesel-fired generator which

operates approximately 8000 hours per year to be less than $1000 per ton of NOx removed (in
" 1993 dollars).

Water Injection

The Region is also concerned that the control cost analysis for direct water injection
(DWI) was not performed properly by Cominco in its application. However, at this time, EPA
does not believe that this deficiency is important since SCR has a higher control effectiveness
than DWL If EPA’s determination that SCR is BACT is altered due to new information, EPA
should require additional analysis of DWL

Based on the analysis presented by ADEC, EPA finds no justification for Cominco’s
conclusion that the cost of SCR is unreasonable compared to the environmental and energy
impacts associated with the use of this technology. EPA believes ADEC has made a convincing
argument that SCR is technically feasible and cost effective and, therefore, should be BACT.

PSD Applicability to Units MG-1, MG-3 and MG-4

Cominco is requesting that the Wartsila generators (MG-1, MG-3, and MG-4) be placed
under the operational cap that used to include MG-1, MG-3, MG-4, and MG-5. ADEC agreed
and in removing MG-5 from the cap, required PSD review for only MG-5. Additionally, a
seventh similar generator (MG-17) would be added. Thus, under the State’s approach only MG-5
and MG-17 are being required by ADEC to install and operate the BACT . Cominco contends
that MG-5 previously operated as a standby unit and that under the new configuration MG-1,
MG-3, and MG-4 would not increase operation above the operational cap.  In EPA’s view,
however, because the operational cap that used to apply to four units, would now apply to only
three units under the cap. The cap is significantly higher than the past actual emissions from
each generator. Thus, eliminating the operating limits results in a significant increase of
potential emissions from MG-1, MG-3 and MG-4. Cominco should provide records
documenting the prior operation of MG-1, MG-3, and MG-4 so that their past actual operation
and emissions can be determined for comparison to the future potential emissions that could
occur under the restructured cap. Cominco must show that a cap that formerly covered four
generators would not allow additional operation of the three generators that remain under the cap.

While EPA policy would normally not require an emissions unit to be subjected to BACT
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due to an increase in utilization of existing capacity resulting from modifications elsewhere at the
- facility, it does require that all emission increases associated with the modifications be counted
toward PSD applicability and included in the air quality analyses. In this case, however, full PSD
review (including BACT) should apply to MG-1, MG-3, and MG-4 since it is determined that
these generators will experience an increase in-potential emissions as the result of a restructuring
(and potential relaxation) of the operational cap specific to them.

a

PM-10 Increment Concerns for the Roadway

As reflected in the National Park Service’s comments on the proposed permit, the control
efficiency for particulate matter (PM) on the DeLong Mountain Transportation System (DMTS)
that runs through Cape Krusenstern National Monument is over estimated. ADEC estimated a
control efficiency of 89% while the NPS contends that 85% is too high for modeling input. In
July of this year, Cominco monitors indicated an exceedence of the Class I PM,, 24-hour
increment, further supporting the position that the PM controls are less efficient than anticipated.
In fact, the Class Il PM,, 24 hour increment in the National Monument will be violated if the
control efficiency were assumed to be below 89%. Assuming the modeling results are acceptable
(and assuming for the moment that the ambient air boundary will not change), the focus of our
concerns are concentrated on the control of fugitive dust from the roads. The technical analysis
document states:

The current draft (8/31/99) permit has requirements for treatment of the road surface once
a year with calcium chloride, weekly fugitive emissions surveys with additional road
treatment if the duration of fugitive emissions is greater than two minutes, record keeping
and reporting. Also, there is a requirement for operation of one ambient air monitor to
“measure the effectiveness of the fugitive dust control and road surface treatment
measures.” The ambient air monitoring is required for the second and third calendar
quarters for two years, but may be canceled after one year.

With the above control requirements, the Company claims credit for an 89% reduction in

PM emissions from the roadway. The NPS and EPA think that 89% is too high. However, the
modeling results indicate that 89% control is necessary for the project to comply with the PM10

- increment; a lower percentage control would cause the modeling to predict exceedances of the
PM10 increment. Therefore, ADEC should evaluate whether a reasonable increase in the control
requirements (e.g., monthly application of calcium chloride during the four warmest and driest

. months of the year, more than one monitoring site, etc.) provide increased confidence that the
road dust emissions are being treated in the best way reasonably possible (short of paving). Since
the PM10 increment may be exceeded based on modeling results, additional verification
monitoring should be required. Additionally, the NPS should be involved in the air quality
monitoring program to insure that violations do not occur.

The modeling supplied by Cominco, and incorporated into the permit by ADEC, relies on
the use of depletion to estimate ambient impacts in the ISCT3 model. As explained to ADEC by
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EPA’s modeling staff, the EPA has issued guidance that the use of deposition/depletion may be
acceptable provided that the particle size data are determined to be adequate. In this instance,
there are large uncertainties regarding particle size mass distribution and moisture content of the
roadway emissions. There were apparently few samples taken, and the representativeness of the
samples for use in the AP-42 emission methodology is disputable. While the particle size data
was provided by Cominco, whether or not the data are adequate to justify the use of the
deposition/depletion option of ISCT3 is unclear at this time. Based on the modeling deficiencies
identified above, ADEC should provide additional documentation or conduct additional
modeling analysis to demonstrate that he increment conclusions are technically sound and
consistent with agency guidance.

Ambient Air

The ambient air boundary for the facility is not clearly and lawfully defined. The Public
Access Control Plan, at Section 19, page 40 of the final draft permit, indicates that the
boundaries are reflected in the Ambient Air Boundary Map. The map is not included with the
permit or the TAR, nor does ADEC staff seem to know precisely where that boundary is. It does
appear, however, that the facility boundary, i.e. the area which is excluded from meeting the
ambient air quality requirements, is far larger than it needs to be for the safe and efficient
operation of the mine. Due in part to the ambiguity and size of the ambient air boundary, there
are related concerns with the modeling and increment consumption for PM and NOx.

There is considerable uncertainty about when and where the various ambient air boundary
was established. In 1983, EPA reviewed the ambient air delineation at the mine and agreed with
ADEC that “...all areas outside a circle around the mill the radius of which is defined by half the
closest distance between the mill and the accommodations... Rough measurements show this
radius to be approximately 800 feet. NAAQS and PSD increments apply to all areas outside this
circle.” March 25, 1983, letter from Michael Johnston, EPA. As recently as 1994, EPA believed
that the 1983 EPA specified boundary was still in force, that the atmosphere external to Cominco
worker housing was ambient air, and that it would be inappropriate to expand the boundary. In
1994, in light of measured exceedances of the NAAQS for lead in the early1990's by a monitor
on top of the worker housing, discussions took place between ADEC, EPA, OSHA, and MSHA
concerning ambient air at the Red Dog minie. Subsequent to those discussions, ADEC,
apparently under the impression that the worker housing need not be considered ambient air and
. that the 1983 boundary no longer applied, agreed with Cominco to expand the ambient air
boundary. EPA was not party to that agreement. In fact, it now appears that the boundary was
first expanded in 1988 and then again in 1994 to more than double the size of the area that was
considered not ambient air. Discussions with the ADEC indicate that a large eastward extension  *
of the ambxent air boundary is being added with this current proposed PSD permit action. '

The general EPA policy states that “the exemption from compliance with ambient air is

available only for the atmosphere over land owned or controlled by the source and to which
public access is precluded by a fence or physical barrier.” December 1980, letter from former
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EPA Administrator Costle. Furthermore, “[A]mbient air is defined in terms of public access, not
the frequency or likelihood of access, length of stay, age of the person or other limitations.” May
- 16, 1985, Memo from Tikvart, EPA to EPA Regional Meteorologists. Thus, typical measures
such as signs indicating “authorized personnel only” or ‘no trespassing” would not constitute a
physical barrier or adequately preclude access. -

Based on the limited information regarding the delineation of the Red Dog mine ambient
air boundary, the Public Control Access Plan appears insufficient to preclude public access by
fence or other physical barrier. Itis clear that although the modeling analyses treats the haul road
as not ambient air, the public is allowed to cross it. The Public Access Control Plan
acknowledges that there are other areas around the boundary where public access is possible.
Furthermore, the warning signs to be posted at a few locations along the boundary warn only of
generalized heavy industrial equipment and machinery-related hazards, but are wholly inadequate
to inform the public (including off-duty employees) that the NAAQS may be exceeded beyond
that point. Thus, even if the boundary is more clearly defined, additional information is required
to determine whether public access to areas within the facility boundary is in fact “precluded by
fence or other physical barrier.”

Additional concerns relate to the haul road from the mine area to the port. ADEC stated
m their Response to Comments to the NPS that “the road appears to be ambient air.” The road is
not controlled by Cominco; it is owned by the Alaska Industrial Development and Export
Authority, a state agency, who has characterized the road as a “publically owned multi-use
industrial roadway.” While ADEC believes the road is ambient air, they allowed the Company,
based on an agreement with the Company in their 1988 permit action, to not locate model
receptors any closer than 91.4 meters (300 feet) to the centerline of the road. (Thus, the higher
concentrations nearer to the road were not modeled.) This appears to be inconsistent with EPA
ambient air policy.

Additionally, in this proposed permitting action, ADEC is allowing Cominco to
substantially expand the boundary. The ADEC approach to ambient air in this case seems to be
that as long as Cominco owns or leases (i.e. has authority to restrict access), and posts some signs
forbidding unauthorized access along the boundary, the area within the boundary will not be
considered ambient air. ‘There does not appear to be any determination that the additional area is
necessary for the safe and efficient operation of the mine or that public access is precluded. This
approach is contrary to EPA policy. Considering the critical nature of the NO2 increment
prediction (97.2% of the available increment is consumed by Cominco sources), it appears that if
the ambient air boundary were not expanded as proposed by the State and Cominco, the model
results would show violations of the PSD increment for NO2.

- Since the 1983 EPA specified ambient air boundary is currently in force, the Company
should provide four things before ADEC or EPA should consider an expansion of that boundary.
The Company should provide a large detailed map and perhaps a legal description of the ambient
air boundary they would propose. They should explain the rationale for needing to expand the
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boundary beyond that specified by EPA in 1983. They should continue to consider the air
external to worker housing (and other areas accessible to off-duty workers) as ambient air. (In
this regard, ADEC should consider imposing additional post-construction monitoring
requirements for the worker housing area as a means to assure NAAQS compliance and identify
the need for additional safeguards.) They should clearly demonstrate how they will preclude
public access to non-ambient air areas in a manner consistent with EPA policy, i.e., by “a fence
or other physical barrier.”

Conclusion

For all the reasons stated above, the Region concludes that the permit limits for the
Warsila engines for NOx emissions contained in the PSD permit are clearly erroneous and the
BACT analysis for MG-1, MG-3, MG-4, MG-5 and MG-17 clearly indicates that selective
catalytic reduction is the control technology of choice. MG-1, MG-3 and MG-4 are also subject
to PSD and are subject to the BACT requirements. The BACT analyses are deficient in that they
fail to reach conclusions that are supported by the PSD regulations, procedures or available
information. Additional documentation is necessary to support the conclusion that PM-10
increment will not be violated on the road. The proposed permit does not clearly define the
ambient air boundary, nor does it adequately preclude public access. As a result, Region 10
considers the proposed permit, if issued, to be in violation of the Clean Air Act and its
implementing regulations. .

Filename: A:\letterrcn4.wpd
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25 | 8780 |Wanslié Ofesel - [heavy kiel oil 154 2000 - |{italp gns heat power X]| - | .| 1905 £'000
28 [ 4's00 |MBH qas dless] 143 ) 1000  [Magds heal power X{X{ D 1995 5'000
27 | 4'660 |MBH 'gas diessl 130_| 500 [Hemmelburg heal power X|Xi{ 0 | 1983 7000
28 | 4890 as diese) 120 500 __ [Hammelburg heat pawer X{xX] b 1999 7000
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-~ HUG ENGINEERJNG @

COM 50-015

no. el.ppweJ typs ol * luel lype modul | NOX - il cusfomer type of counlry] yearof nnning
kW engina numbes | guarantead use _ order hourg
. m g!Nﬂlﬂ 5 5 2| por year
‘ 5% 02 = 010
28 | 5300 |MBH gas diese) 110 500 |Doarshelm healpower | TXVX| D | 1oo7 6'000
30 { 3680 |Plelstiek - hﬂfuelcil 80 300 Swadish Navy “18 ATLE" marine ME XI X 8 1996 3000
31 | 3680 {Plebtick hoavy fuel ot 90 - 300 Swedish Navy "B ATLE® marine ME X| X [] 1998 3'000
92 | 3680 |Piolsiick h {fuel ofl 90 300 Swadish N Navy 18 ATLE" maring ME X[ X S 1998 3'000
3 | 2680 {Plekstick heavy fvs! ¢l 30 300 Swedish Navy "B ATLE" -marine ME XI X S 1996 3000
34 | 36890 [Pisistick heavy fuel oft [T 300 Swadish Navy “IiB ATLE® ._marine ME A X S 1898 J000
35 | 2800 [Suber diesel [T] 120 EW-Jona-Rapperswil peak shaving X]X] CH 1991 1'800
38 | 2'400 @M?ck im dlgsel 80 50D Sladiweske Uizen " heal power XI X[ O 1993 7'000
.37 | 2'400 |Plelstick __|gas disss) a0 500 |Stadiwerka Ulzen __heatpower X{X|_© .| 1993 7000
38 | 2840 |MAN heavy hrel off 80 500 MAN BEW diesel AG ° rasparch X] X D 'y 1893 2'000
39 1 2°400 [MWM diosel 80 1000 [Uefzen?2 heal powar Xi X D (893 500
40 § 2700 ]Pisistick i% 77 _ ('con annover Popier hoat power X|X] O 1992 5000
41 | 2*400 |MBH 8 diess! T2 7000 Hatberstadt heat power XX 0 1992 §'000
42 1 2400 |MBN 8 dloge! 70 1'000 Magdab heat power XJ X D 1995 5000
43 | 2400 [MBH 'gs diass| 70 1'000__ |Magdeburg heet power X|X] O 19385 5000
44 | 2650 [MBH - 8 dlage] - 70 1'000° _ {STW Hafbaretadt heal power X| X 0 1908 5000
45 ) 2'400.IMBH gas diese] 70 500 Hatharsiad] heal power XiX] D 199G 8000
48 | 2’850 {MBH {dlase} 70 250 - {Harzgerade Melallwerke heal power, X| X 0 1896 6000
47 | 2'650 [MBH |dlesel 70 §00 Mukran ) heal power X| X D 1898 6000
48 | 2650 |MBH - ga_sel - 70 500 Mukran H : 1 heat powor X{X D 1898 6'000
43 [ 2600 |Nohab dlese} 64 400 {Wc:lboal marine ME X1X] USA 1598 2'50D
50 | 2'800 [Nohab diesel a4: 400 Workboal marina ME X|X1 USA 1938 2500 -
59 ] 200 |Ba+W . dless] as 1000 |Pledersdorder . .__mech,power X{X] D 1895 4000
52 | 1800 |Grandi Maior diogel 56 60 Thermoselac] Verhanla heat power ° IXIX 1’ 1895 6'000
59 | 2’500 |WirtslB Dlesel |diasel 66 S00 ___|Scandinavian Fany Line marine ME X{X| § ] 1991 5'000
54 1 1200 Imwm |gas diese) - 58 200 8T8, Stegiiz, Beziin haal power X|X] o 1992 7000
55§ 1200 [MWM dlesel ) 200 __BTB, Stegli2, Berlin heat power XIXi 0 1992 7'000
66 { 1'200 . 8 dlesel 56 200 __|ATH, SlegM, Barlin heat powsr X{X] D '1992 7'000
57 | 2100 (S diesol §6 500 Sladtworke Neumiinstes heal power X] X D | 1938 6000
58 | 2000 {Sufzer diessl 48 400 |EW Schafiihausen poak shaving XI{X] CH | 1988 200
9z.:emmaarmm E7Motoren 2
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COM 50-016

no, ol.pmJ type of fusitype | modul | NOx-[imp customer ype of counlsy| year of running
engina ’ numbar § guaranteed use order haurs
mg/Nm3 v o | per yoar
, 5%02 | 2|38
$9 | 2000 |Suizer- diese] . .49 400 . {EW Schaflihausen . peakshaving | JX[|X[ CH 1988 200
80 | 1700 |Sulzer dlazs} 49 110 Sandox Basel ¥ peak shaving - I X{X]| CH 1989 300
8) | 1’500 |New Suizer diesel 48_ | 5a___.|ETH Zomch —_.heal power X) x| cH 1893 1'a00
62 | 1400 MM dlesg 48 1000 Uelzen 2 hent powsr X|X 0 1993 8§00
63 | 1'620 {MAN diese| 48 &00 Grimma heat power X{xX] O 1994 a'000
04 | 1820 JMAN as dlpsa) 48 500  -|Grimma | heal powex XIX D | 194 B'00D
(3] ‘620 |MAN diese} 48 800 - |Gsimma hoal power Xi{.X D 1984 8000
€8 | 7800 diesel 48__| 500 — [Tachn.Werka Friadichshaten i _peak shaving XIx" o 1934 600
67 ) 1800 [MIU . digag} 48 500 {Techn, Warka Friedrichshalen It paaﬂm XX D 1994 - BOQ
88 ) 1'500 [Sulzey |dlessl 42 110 ISandozBasel | __poakshaving | |X|X]| CH 1988 400
| 89 ) 12684 |Ca ar [dlese) 42 400 Techn, Werka Friedrichshefon peakshaving J X|X|{X] D 1982 300
70 | 1020 |Caterpilar diesal 42 50D Valten, Berlin heal powes X1XIX D . 1894 2000
| 71 ] 1020 |Catemiilar diesel 42 500 Vellen. Berfin  _heatpower - I XIX|X) © | 1592 2000
[ 72 | va20 lar Fesel 12 500 efien, Besiin healpower | X | X| X] D 1994|2000 |
73 ) 1 Mar sef 40 500 Taitl ak shavin XiX]|X D - 1997 800 .
74 } 1723 |2%SAAB1xH dlasel 36 300 Natlonal Masitime Adminlstration marina ME+AE X{X S 1994 5'000
756 | 1300 |Paxman diegel as 350 Royal Navy marine AE XIX] UK 1985 - 6'000
78 | 928 |Suizer heavy lusf ofl 2d 700 __|Stena RoRo marine AE XIX} S| 1907 4000
77 | 928 [Sulzar fuel oif 38 700 Slena RoRo marine AE XIX| s 1997 4000
78 | 920 (Suber heavy fucl o 36 700 |Stana RoRo masine AE X[x] s 1997 4000
78 | 1'200 [Caterpitar diese! 30 500 Energohux Aslra Waik peekshaving - IX{X{ L .| 1894 1000
80 | 725 (MU diesel 30 | sootfler [LIT Ham _poakshaving | X D 1894 | - 300
al 725 IMTU diesal 30 goolfiter {LIT Hiamburg . peskshaving | X D 1994 300
82.] 1'100 JWansi)s Olasel 30 120 KVA Wainlelden heatpower X{X{ CH 1895 5000
83 ! 1700 diosel . 30 400 ___ |Obergoms heal power X)X] ¢4 | 1997 500
84 ] 900 |[MwMm diesel 25 1000 {EW Schwandorl heat power XI{X] D 1994 2'500
85 [ 900 |MwM dlese! 25 1'000_ JEW Schwandorf heal powser - XIX| D 1994 2'500
84 | 1000 [MTU diessf 25 500 __1EW Hindelang heat power XJX| O | 1994 1000
87 860 [Marcedas dlesel 25 120 EW Jona-Rapperswil peak shaving XiX] CH 1994 500
88 | 860 _|Morcedes diose) 25 120 ___ [EW Jona-Rapperswil peak shaving X{X] CH | 1994 500
3
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combustnon engmes
no, [el. p lype of fus! lype modul | NOx - Im) customer lype of covnlryl yearof | running
engine number ! guaranteed : use ' order _hours
mg/Nma 5 § 5 per year
6% 02 . [ (o]
BY | 1087 |Petkins |dleset 25/F30| 1000 _ fBaver + Sohn Holdor healpower [X[X|X] O.| 1998 6'000
90 { 1'000 _|MTU diesel 25 400___ LUK Halmbrechis peak shaving X{X| D 1838 400
91} 864 [Damman diasel 25 1000 |Kolimeder Presswark Er iding heat power XIXIX] D - 1998 5'000
92 | 6268 |Jenbacher ' ) 20 50 ETH Hinggerbar heal power X|X! CH 1994 4'000
83 ] 626 |[Jenbacher S 20 50 - |ETH Hanggerbsrg heat power X|X| cH 1994 - 4000
84 | 628 Nenbacher - 20 50 SKA Ualilho} heat pawer X] CH 1985 4X100
951 800 [Jenbacher as 20 100 Thamtoselect Verbania heal power XiX1 1 1894 4'000
96 | 600 [Caterpiliar diese) 20 (000 |NAM Deuiag mobil power XIX} N 1934 2'000
97 ) 800 _([Caterpilar dfesel 20 .| 1000 |NAM Deulag mobil power X{X] NL | 3004 2000
88 | 600 |Cetorpitar dlegel 20 1300 __|NAM Dautag mebil power X|X] NL [ 1504 2000
S8 | BOD _|Calerpillar diesel 20 1'000 __ JNAM Deulag mabR X{X]{ NL [ 1904 2'000
100} 800 [Catarmpiliar diese] 20 1000 |NAM Deulag mabll power X{X] NL 1994 2000
101 830 [MIU digse) 20 - $00 __ [Telekom Gigssen peak shaving X|X| D 1894 300
102] 825 [MWM fese! 20 1000 __ |Pisdersdorfar mech. powar X|X] D 1995 3'500
1034 630 [MWM gas diesel 20 -50 SHG Grinenhof heal power X|X{ CH 1995 - 6009
104) 681 ! fandfi) t6 130___{Deponle Rautenweg Wisn __heal power X1X] A 994 4000
105! 681 |Jenbacher landfll gas i6 130 Deponia Rautanweg Wien heat pawer AXIX] A 1994 4’000,
18] eal |Jenbacher landdl) gas (] 130 Deponle Rautenwer Wian haat pawer X{XJ] A [ 1994 4'000
07| 691 |Jenbacher {andlli gas [ 130 Oeponie Ravul Wien heal power XiX| A 1994 4'000
108) 681 |tenbacher landfil gas 18 130 __|Daponia Rautenweg Wian _heat powar X|{X] A 1994 4000
109) 881 Wenbecher landf! gas 18 130 ___ {Deponie Rautenweg Wien heet powas XIX] A 1994 4000
10| €8%. enbacher |landil gas 18 130 __ [Oeponte Rautenwag Wien heat power X|X] A 1994 4'60D
111] 681 lSenbacher {landlil gas 13 130 Deponle Rautenweg Wisn hpat power X{X] A 1994 4000
112] 681 [Jenbacher Jizndi? gas 16 130 Deponis Aautenwegq Wien 4l heal power XIXl A 1998 4'000
113] 681 |JJanbachor Tangfil {8 136 .  {Deponie Rautenweg Wien Il heal power - XiIX{ A 1958 4°D00
114) &0  IMIU_ dlegel 8 450 __lLeopoldina Spital peak shaving XfX] D 1994 §ca
115} 540 JMTU diagel 18 450 JLaopcidina Spital - paak X|X] O 1994 500
18] ass |vru diasel 16 1000 " |AEG Oldenburg - 1 poakshaving | |X]|X!] D 1995 130
4.
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HUG ENGINEERING @

no. [e!, pow Wpool fuel typs madu? | NOx-limi cuslomoer type of camntry| yearo! | nmnag
w engine number [ quarahlesd use ordor haours

' mp/Nm3 3|z per year

5% 02 E|a|O

1312 | 200 |gasctia - s 18 §0 SLM Winterthur SEO-Gebﬁude heat power X]X] CH 1936 4500
118] 808 (Calerplitar diesel 16 1'000 __|AWG Beriin ak shavin XiXt D 1996 3500

19) 780 [MTV diese! 16 1’000 {Sladiweske BCh) rak shavin X[X| O 1998 1000 .
1201 652 |Wars(a Diesel ({diese ™ -16 _.400 Swadish Navy "B ATLE® maring AE - X|{X] 8 1896 2000
J21 | 682 [Warsia Dinsel |diesel 16 400 - ISwedish Navy *IB ATLE® marme AE X1X] S8 1996 2000
[ 122] 652 |Wartsili Diesst _[diesel 18 400 [Swedish Navy *18 ATLE® _ marine AE__ XIX) S 1996 2700
[ 123] 682 4 Dlese)_|diese! 18 400___[Swedish Navy *IB ATLE' marina AE XX s 1995 2000
| 1241 475 IGM digsel 18 250 JPQ Geneva : haat power X|X] cH 1997 8300
| 125) 690 _[MWM diesel 18 250 |Bemav heatpower | X|X|X| © 1997|6000
[ 188] 630 |MTU essl 18 .30 Haspital Lohr healpower . IX|X|X] O 1997 6000
127) 490 |Detdot Disgel _ [dinssl 16 400 Hospital Baden peak shaving X}X) _CH 1997 150
126 | 430 |DeilotDiesel  [dinsel [ 400 Hospital Baden __peak shaving X[X}] CH 1997 160
129 890" |Perkins diasal 18 250 |Fa. Pleffier hsat power XIx[ A 1997 4000
130§ 550 [Sulher. diesel - 12 400 EW Heldon psak shaving X|X| CH 1992 15D
1311 500 {MWM landfll gas 12 - 70 Dimag, Linslal heat pawer X|X| CH 1993 &'o00
1321 40 pilar diesel 12 250 Bad Dobaran heat power XIX| D 1893 6'000
193] 470 _[Caterplilar . |diesel 12 250 __[Bad Doberan heal power X{x|] © 1993 6000

A |_470 _[Caterplilar diasel 12 250 Bad Ocberan heal power X{Xj © 1893 8'0C0
J35§ 400 [Caterpillar dingsl 12 1000 _ |Hsizhaus Treffunt heal power X|X{ © 1992 §'020
138 |_400_|Caterpiiar diasel 12 1000 |Heizhaus Treffurt __heal power x| X1 D [ 903 5000
197] 400 |Catopllar [dleset 12 1000 |Heizhaus Treffunt haat power X|X] D 1993 5000
38| 400 _[Cuterpiflar dless) 12 1000 __ [Heizhaus Trelfurl heat powear X|x] O 1993 5'000
129 400 {Caterpillar diesal 12 1'000 __ |Zappelin Biinde hest power X|X}] D 1993 000
140 Caterplitar dinsel 12 1000 _ }Zeppelin Bando heal pawor X|X{ D 1993 J003
141 MTU diese) 12 1000 _ |Energalux 86 al shavi X|X] L 1984 200
142 800 [MTU  {diesel 12 - 1'000 __ |Enerqalux BG peak shaving X|X| v 1994 200
1431 800 (MTU Jdiasal 12 000 |Energolux BG psak shaving X X] L 1994 - 200
¥4} 725 [MTU diesel 12 1’000 __ {Enemjolux BG peak shaving Xi{x] L 1994 200
145] 800 [MTU diese! 12 1000 {Energolux BG peak shﬁvfnL Xix] t 1994 100
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HUG ENG!NEER!NG @

66/21/€0 .

no, el.powa' typa of fue) type modu! | NOx - fimit customer type of counlry| yeasef | runaing
i engine number | guaranieed ’ use arder hours
mgMNm3 8(€ % peryear
s%02 | g|&)o
148 | 800 jCummins diesal 2 400 OGO Obemach heal power X|X| CH 1985 3700
147) 300  |Detdz MWM egeed ailester] 12 500 Bank 24 heal power XIX/X] D | 1996 2'500
148 ) 300 [Deutz . gsoed oltpstec| -12 500 Bank 24 heat power XIX|X| D 1996 _2'500
[ 140) 483 [Caterplifar disse 12 120 UVA Baliikon - heat power X{X]|X{ CR 1896 5000
1150) 360 |MAN dlesel .+ 9 400 Stedt Lehnin heal power X|Xx| Db 1992 4580
169 | 350 [MAN dlesel 9 800 - |Sladi Lebnin heal power X{X|{ O 1992 4'500
52| 350 digsel 9 800 Stadt Lehnin - heal power XiX]. D 1992 4500
163 ) 470 |Hedom . . diesn! 9 1000 {Kalser XG, Hochstadt heat pawar X{X] © 1093 4'000-.
1541 470 [Herford diesel 9 1000 Kalser KQ, Hochsladi heat power X1X! D 1893 4'000
1551 330 |[Merford dlasel 9 1000 |Kaiser KG, Hochstadt heal power X)]X] D [ 1993 4000
168 ) 427 (MWM disgal 9 1900 - [Hammefburg Il peal shaving XIX{ 0O 1994 200
157 | 416_ [Mercades dissel ] 1'000 __|Baatz Mercedes heat power XiX|] t 1995 2500
1584 300 [Caterpllar dlesed 9 1’000 [Baalz Calerplilar heal power AX{X] L 199§ 2500
159] 3553 {Wartsila Dlosel |dlesel ) 400 Svredish Navy ‘18 ATLE" marine AE Xix{ 8 1996 Z000
1601 609 [MTU diesel a 1000 |Cargocenler peak X|X| L 1895 §00
611 400 (MAN ~_|diesel B 1'000  |Polyma mobi! powar X{X] O 1993 500
(62§ 400 JMAN |dlesel B 100D . {Polyma mobll power XXy O 1993 500
163] 400 MAN diasel 8 1°000  |Energolux KBL peak shaving - XX L 1993 500
(64] 400 [MAN diesal (] 1000 {Polyma maodil power XIX] D 3893 . 600
165] 350 |MAN disset 8 §00 . |Astra Satelile EW!. ak shavin X{X] L 1993 200
166 350 [MAN dlessl 8 500 - |Astra Satalite EWL peak shaving X{X|] L 1933 200
1671 434 MAN diasel 8 '| 500 Hasslacher Linz heatpawer X{X] A 1994 3000
1687 300 [MAN dissel 8 400 Davos NAD heal power XiX] ch 1894 2000
169] 280 |MAN _ |diesel B 500 |Banzkow - peak shaving X{X]_© | 1904 1000
{70] 440 |[MAN dinsel 8 {'000  {Polyma maobi power X{x} o 1994 600
173 | 350 {Voivo diesel 8,. 1’000 |Xuelbachor peak shaving XIXi L 1994 300
1721 443 [MAN dlese 8 500 Energolux peak shaving X| X} 1L 1904 200
173] 270 [MAN as ‘8 80 Wiimevémund Samen hoal power X{ X! CH 1995 §'000
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‘combustion engines 3
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[
o, [el. powe type of fuel lypa modul § NOx - fim customer type of country] yearof § amning
kW engins ramber | guaranteed ' use ‘ order hours
‘ mg/Nm3 51 5 per year 8
5% 02 Zl3|o , | 8
174| 270 [MAN gas ] 80 Wiirmavarbund Samen heat powes X|X| CH 1935 6'000 ©
175 320 |MAN diesel . 8- 200 Alsa, Slefnau -heal power X{X] O 1991 2500 b
78| 320 |MAN . dissel 8 200 1Alsa, Stelnaun heal gower X]1X; © 1991 2500 o
77| 250 [Caterplilar dlesel 8 500 _ |Zappelin Melallwerke peakshaving | |XVIX| D | 1992 1'000 o
178§ 140 |Cummins dlesel * 8 soofiiller  {MospHal Hechashom heaipowsr | X _D 1997 800 ~
79| 140 |Cummins dlase! 8 sacflifer |Hospital Hacheshom healpower | X D 1997 8'000
160 | 140 |Cummins dlesel - 8 saatfilter |Hospital Hecheshom heatpowar. | X' D 1987 g'eto
(81| 140 |Cummins diesel 8 sontfiiter _|Hospital Hecheshom heat pawer X D 1997 8'000
182 ] 250 JMAN dissel 4 1'000 . [Energotux MAN UBS peak shaving X{X] L 1993 200
183 | 227 {Voivo clesel 4 1000 |Energolux Schmit paak shaving X|X) L ] 1993 500 =
184} 950 [MAN diese) 4 1000 {OML Leip2ig heat power XIX]_ D 1994 5000 =
83| 200 {Calerpilar |diesel 4 1'000 - |Cactus Marsch heal power XX} L 1895 2000 o
186] 70 [Cummina dinsel 2 100 Aernl, Arisdorf haal powar X|X|Xx] cH 1991 1'a0a =
1871 60 _|Elsbelt jvegetabla ol 2 500 Evang. Akadomie Sachsen heat power HESEd I 1934 6'aon
168] 120 {SCANIA fdesel 2 1000__|Michalke peak shaving X|X| D | 1994 | 300 &
=
Summary =
total Installed mech. power autpul of engines 4780 KW
total module number 10055 -
total running hours per year 669'63C h
lotal mass of reduced NOx per year 17992 tons
s
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